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(54) Disc cartridges 

(57) In order to provide a shutter open/close mech- 
anism (26) suitable for use with a cartridge body (6) 
whosefrontend is formed in an arbitrary shape for easily 
identifying the correct direction of insertion in a recorder/ 
player, a guide recess (36) to support a shutter plate 
(25) movably is formed on a main side of the cartridge 
body (6) to be oblique relative to the width of the car- 
tridge body (6). The shutter open/close mechanism (26) 
includes a guide member (31) supporting the shutter 
plate (25) and movably engaged in the guide recess 



(36), an operating member (32) to move the guide mem- 
ber (31), a transmission member (33) connecting the 
guide member (31) and operating member (32) to each 
other to transmit an operating force from the operating 
member (32) to the guide member (31), and support sur- 
faces (37) formed on the cartridge body (6) to support 
the operating member (32) movably The shutter open/ 
close mechanism (26) further includes a shutter locking 
mechanism (38) disposed at the lateral side of the car- 
tridge body (6) to lock the shutter plate (25) against 
movement. 
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Description 

[0001] The present invention relates to a disc car- 
tridge having therein a disc-shaped recording medium 
such as an optical disc, magneto-optical disc or the like. 
[0002] As the disc-shaped recording medium, a disc 
cartridge having a magneto-optical disc for example en- 
cased therein has been proposed. 
[0003] Referring now to FIG. 1 , there is schematically 
illustrated a conventional disc cartridge in the form of a 
perspective view. In FIG. 1 , the disc cartridge is gener- 
ally indicated with a reference 201 . The disc cartridge 
201 includes a cartridge body 206 consisting of a pair 
of upper shell 211 and lower shell 212 assembled to 
each other. These upper and lower shells 211 and 212 
are made of a resin material. Each of the upper and low- 
er shells 211 and 212 of the cartridge body 206 has 
formed therein an access opening 215 having a gener- 
ally rectangular shape. The access openings 215 are 
opposite to each other. Thus, a part of the recording area 
of the magneto-optical disc 205, extending between 
lead-in and lead-out areas, is exposed outside through 
the openings 215 for data read and write. 
[0004] The lower shell 212 of the cartridge body 206 
has formed therein adjacent or next to the access open- 
ing 215 a drive opening 21 7 through which a disc table 
(not shown) of a disc drive mechanism which drives to 
rotate the magneto-optical disc 205 comes into the car- 
tridge body 206. 

[0005] Further, the cartridge body 206 has a shutter 
member 220 mounted thereon as shown in FIG. 1 . Nor- 
mally, the shutter member 220 covers or closes the ac- 
cess openings 215 and drive opening 217. When the 
disc cartridge 201 is loaded into a recorder/player, the 
shutter member 220 will be moved and thus the access 
and drive openings 215 and 217 will be opened. The 
shutter member 220 consists of an uppershutter portion 
which closes and opens the access openings 215 in the 
uppershell211 , a lower shutter portion which closes and 
opens the access openings 215 and drive opening 217 
in the lower shell 212, and a connection to which each 
of the upper and lower shutter portions is connected at 
one end thereof. Further, the cartridge body 206 has dis- 
posed therein an elastic member (not shown) to force 
the upper shutter portion of the shutter member 220 in 
a direction in which the upper shutter portion closes the 
access openings 215 and drive opening 21 7. 
[0006] When the disc cartridge 201 constructed as in 
the above is loaded into the recorder/player, the shutter 
member 220 is moved by a shutter open/close member 
of the recorder/player to open the access openings 215 
and drive opening 21 7. The disc table of the disc drive 
mechanism (not shown) of the recorder/player comes 
into the disc cartridge through the drive opening 217 to 
rotate the magneto-optical disc 205 in the disc cartridge 
201 , while the write/read head of the recorder/player 
comes into the disc cartridge 201 through the access 
openings 21 5 to write/read information to/from the mag- 



neto-optical disc 205. 

[0007] In the aforementioned conventional disc car- 
tridge 101 . however, since thefront end thereof at which 
the disc cartridge 201 is first inserted into and removed 

5 from the recorder/player is formed straight perpendicu- 
larly to the direction of insertion into the recorder/player 
and both the main sides of the cartridge body 206 are 
formed generally square, it is difficult to easily know the 
correct inserting direction of the disc cartridge 201 from 

10 its appearance. 

[0008] Therefore, the conventional disc cartridge 201 
is likely to be inserted in the wrong direction into the re- 
corder/player. 

[0009] In the conventional disc cartridge 201 , the 
15 shutter member 220 is moved under the action of only 

the force of the elastic member to the position where it 

closes the access openings 215 and drive opening 217. 

Since in the conventional disc cartridge 201 , the shutter 

member 220 can thus be moved easily to the open po- 
20 sition against the force of the elastic member, there is a 

likelihood that the shutter member 220 is inadvertently 

opened. 

[001 0] It is therefore an aim of at least an embodiment 
of the present invention to overcome the above-men- 

25 tioned drawbacks of the prior art by providing a disc car- 
tridge having a body whose front end to be opposite to 
a recorder/player may be designed to have an arbitrary 
shape for easy knowing of the correct direction of inser- 
tion into the recorder/player and provided with a shutter 

30 open/close mechanism suitable for use with the car- 
tridge body having the arbitrarily shaped front end. 
[0011] According to the present invention there is pro- 
vided a disc cartridge including a disc-shaped recording 
medium; a cartridge body having formed therein a disc 

35 compartment to house the disc-shaped recording medi- 
um; an access opening formed in the cartridge body and 
through which a part of the recording area of the disc- 
shaped recording medium, extending between lead-in 
and lead-out areas, is exposed outside for data read and 

40 write; and a shutter member provided movably to open 
and close the access opening. The disc cartridge also 
includes a shutter open/close mechanism having a 
guide recess formed in a main side the of the cartridge 
body to be oblique in relation to the width of the cartridge 

45 body to support the shutter member movably, a guide 
member supporting the shutter member and movably 
engaged in the guide recess, an operating member to 
move the guide member, atransmission member linking 
the guide member and the operating member to each 

50 other to transmit an operating force from the operating 
member to the guide member and support surfaces 
formed on the cartridge body to support the operating 
member movably. Further, the disc cartridge includes a 
shutter locking mechanism disposed on the lateral side 

55 of the cartridge body to inhibit the shutter member from 
moving. 

[0012] In the disc cartridge constructed as in the 
above, since the shutter member is inhibited from mov- 
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ing by the shutter locking mechanism, it is held to close 
the access opening. 

[0013] In the above disc cartridge according to the 
present invention, the guide recess formed on a main 
side of the cartridge body to be oblique relative to the 
width of the cartridge body allows the front end of the 
cartridge body at which the disc cartridge is first inserted 
into the recorder/player to be formed in an arbitrary 
shape for easily knowing the correct direction of inser- 
tion in the recorder/player, so that the disc cartridge can 
be prevented from being inserted in the wrong direction 
into the recorder/player. Also, the shutter locking mech- 
anism provided matching the cartridge body whosefront 
end is formed in the arbitrary shape permits to lock and 
hold the shutter member in positions where it opens and 
closes the access opening. 

[0014] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

FIG. 1 is a perspective view of a conventional disc 
cartridge; 

FIG. 2 is a perspective view of an embodiment of 
the disc cartridge according to the present inven- 
tion; 

FIG. 3 is a perspective bottom view of the disc car- 
tridge in FIG. 2; 

FIG. 4 is a perspective bottom view of the disc car- 
tridge in FIG. 2, with the shutter plate being moved 
to the opened position; 

FIG. 5 is an exploded perspective bottom view of 

the disc cartridge in FIG. 2, for explanation of the 

shutter plate of the disc cartridge: 

FIG. 6 is an exploded perspective bottom view of 

the disc cartridge in FIG. 2; 

FIG. 7 is an axial sectional view for explanation of 

the shutter plate and concavity in which the shutter 

plate is moved; 

FIG. 8 is a perspective view for explanation of the 
shutter open/close mechanism; 
FIG. 9 is an exploded perspective view for explana- 
tion of the shutter open/close mechanism; 
FIG. 10 is a perspective bottom view for explanation 
of a guide member of the shutter open/close mech- 
anism; 

FIG. 11 is an axial sectional view for explanation of 
the guide member of the shutter open/close mech- 
anism; 

FIG. 12 is a perspective view for explanation of an 
operating member of the shutter open/close mech- 
anism and shutter locking mechanism; 
FIG. 13 is a plan view of the operating member and 
shutter locking mechanism; 

FIG. 1 4 is a front view of the operating member and 
shutter locking mechanism; 
FIG. 1 5 is a side elevation of the operating member 
and shutter locking mechanism; 



FIG. 1 6 is a perspective view for explanation of the 
shutter locking mechanism; 
FIG. 17 is a cross section showing the locking mem- 
ber of the shutter locking mechanism on the en- 

5 gagement projection; 

FIG. 18 is an axial sectional view showing the en- 
gagement of the locking member of the shutter lock- 
ing mechanism with the engagement projection; 
FIG. 1 9 is an axial sectional view for explanation of 

10 the shutter locking mechanism; 

FIG. 20 is a perspective view for explanation of the 
disengagement of the locking member of the shut- 
ter locking mechanism from the engagement pro- 
jection: 

15 FIG. 21 is a cross section showing the abutment of 

the operating member of the recorder/player to the 
unlocking member of the shutter locking mecha- 
nism; 

FIG. 22 is a cross section showing the disengage- 
20 ment of the locking member of the shutter locking 
mechanism from the engagement projection; 
FIG. 23 is a plan view of the essential parts for ex- 
planation of the opening and closing operation of 
the shutter open/close mechanism; 
25 FIG. 24 is a perspective view of a variant of the disc 
cartridge according to another embodiment of the 
present invention; 

FIG . 25 is a perspective view of a variant of the op- 
tical disc; 

30 FIG. 26 is a perspective view of another variant of 
the disc cartridge according to a further embodi- 
ment of the present invention; and 
FIG. 27 is an exploded perspective view of the disc 
cartridge in FIG. 26. 

35 

[0015] Referring now to FIGS. 2 and 3, there is sche- 
matically illustrated in the form of a perspective view the 
embodiment of the disc cartridge according to the 
present invention. The disc cartridge is generally indi- 
40 cated with a reference 1 . As shown, the disc cartridge 
1 includes an optical disc 5 and a cartridge body 6 hav- 
ing the optical disc 5 rotatably encased therein. 
[0016] As will seen from FIGS. 2, 3 and 4, the optical 
disc 5 is formed to have a disc-like form having a central 
45 hole 9. The optical disc 5 used herein is a CD (compact 
disc)-R (recordable) to which information can addition- 
ally be written, for example. It should be noted that the 
optical disc 5 may of course be an other optical disc such 
as a phase-change optical disc, magneto-optical disc or 
50 the like, which is a CD-RW (rewritable) in which infor- 
mation can be rewritable. 

[001 7] As shown in FIGS. 5 and 6 ; the cartridge body 
6 consists of a pair of upper shell 11 and lower shell 12, 
assembled to each other. The upper and lower shells 11 
55 and 1 2 are formed in the general shape of a box by in- 
jection molding of a resin such as polycarbonate. Note 
that the upper and lower shells 11 and 12 may be 
formed, in addition to polycarbonate, from a thermoplas- 
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tic resin such as polystyrene, high-impact polystyrene, 
acryl styrol, acryl butyl styrol, polypropylene, denatured 
PPO (polyphenylene oxide) or the like. 
[0018] As best shown in FIG. 6, the upper shell 11 and 
lower shell 1 2 has upright walls 1 3 and 1 4 formed along 
the respectively circumferences thereof. The upright cir- 
cumferential walls 1 3 and 1 4 are made to abut each oth- 
er to form the circumferential wall of the cartridge body 
6 as shown in FIG. 6. 

[001 9] As shown in FIG. 6, each of the upper and low- 
er shells 1 1 and 1 2 has formed in the inner side thereof 
a circular disc compartment 1 6 whose diameter is slight- 
ly larger than that of the optical disc 5 and in which the 
optical disc 5 is rotatably housed. The disc compartment 
16 is formed, as shown in FIG. 6, by assembling circular 
upright walls 1 7 and 1 8 formed on the inner sides of the 
upper and lower shells 1 1 and 1 2. The upright walls 1 7 
and 18 are generally as high as the circumferential up- 
right walls 13 and 14 of the upper and lower shells 11 
and 1 2. Thus, the upright circularwalls 1 7 and 1 8 isolate 
the disc compartment 16, in which the optical disc 5 is 
provided, from the other inner space of the cartridge 
body 6. 

[0020] Of the upper and lower shells 1 1 and 1 2, only 
front ends 20, of the upright circumferential walls 1 3 and 
14, at which the disc cartridge 1 is to be first inserted 
into a recorder/player are formed generally circular as 
shown in FIGS. 2, 3 and 6. Therefore, seeing the front 
end of the cartridge body 6 when going to load the disc 
cartridge 1 into the recorder/player, he will easily know 
visually and by touching in which direction he should in- 
sert the disc cartridge into the recorder/player. Namely, 
the user will not insert the disc cartridge 1 in any wrong 
direction into the recorder/player. Notethatthefrontend 
20 may be formed to have a polyhedral shape or to be 
a combination of a curve and plane. 
[0021] Also, the lower shell 12 has formed in the main 
side thereof a generally rectangular access opening 21 
through which a write/read mechanism (not shown) of 
the recorder/player is to face the optical disc 5, as shown 
in FIG. 6. 

[0022] Further, the lower shell 12 has formed in the 
main side thereof a circular drive opening 22 contiguous 
to the access opening 21 and through which a disc table 
(not shown) of a disc drive mechanism of the recorder/ 
player is allowed to enterthe cartridge body 6 ; as shown 
in FIG. 6. 

[0023] As shown in FIG. 6, the lower shell 12 has 
formed near the center of the bottom thereof a compart- 
ment 23 defined by an annular projection 24. in which a 
chucking plate 1 0 is provided to clamp and hold the op- 
tical disc 5 at a center hole 9 thereof on the disc table 
of the recorder/player. The chucking plate 1 0 is formed 
from a magnetic metal such as stainless steel or the like 
to have a generally disc-like shape. It may be formed 
from iron and plated with nickel, chrome or the like or 
painted for rust prevention. 

[0024] The aforementioned upper and lower shells 1 1 



and 12 are assembled and joined to each other by ul- 
trasonic welding for example. Alternatively, the upper 
and lower shells 1 1 and 1 2 may be designed so thatthey 
can be joined to each other with fixing screws driven, 
5 through prepared holes formed nearcorners of the main 
side, for example, of one of the shells, into screw holes 
formed in corresponding corners of the main side of the 
other shell and opposite to the prepared holes in the oth- 
er shell. 

[0025] Also, as shown in FIGS. 3, 4 and 5, the car- 
tridge body 6 has provided thereon a shutter plate 25 
provided thereon movably in directions of arrow a 1 and 
a 2 being opposite to each other widthwise of the car- 
tridge body 6 to open and close the access opening 21 
and drive opening 22, and a shutter open/close mech- 
anism 26 to support the shutter plate 25 movably. 
[0026] The shutter plate 25 is made of a metal such 
as aluminum and formed flat to have a thickness of 
about 0.3 mm for example as shown in FIGS. 6 and 7. 
Note that the shutter plate 25 may be made of aluminum 
as the base and coated with Alumite or painted for rust 
prevention and decoration. Also, the shutter plate 25 
may be formed by punching a thin sheet of stainless 
steel, polycarbonate, polystyrene, high-impact polysty- 
rene, acryl styrol, acryl butyl styrol or the like, and its 
thickness is not limited to 0.3 mm but may appropriately 
be selected depending upon the material used. 
[0027] As shown in FIGS. 3, 6 and 7, the shutter plate 
25 is formed slightly larger than the access opening 21 
and drive opening 22, and it is fixed at one end thereof 
to the shutter open/close mechanism 26. 
[0028] As shown in FIGS. 5, 6 and 7, the cartridge 
body 6 has formed in the main side of the lower shell 1 2 
a generally rectangular concavity 28 in which the shutter 
plate 25 is disposed movably. As shown in FIG. 7, the 
concavity 28 is formed to have an area a little largerthan 
an area over which the shutter plate 25 is moved to open 
and close the access opening 21 and drive opening 22 
and a depth slightly largerthan the thickness of the shut- 
ter plate 25 that the shutter plate 25 will not project from 
the main side of the cartridge body 6. 
[0029] As will be seen from FIGS. 6, 8 and 9, the shut- 
ter open/close mechanism 26 is disposed in the inner 
space of the cartridge body 6, outside the upright walls 
17 and 18 of the disc compartment 16. As shown, the 
shutter open/close mechanism 26 includes a guide 
member 31 to support the shutter plate 25, an operating 
member 32 to move the guide member 31 , and a trans- 
mission member 33 linking the guide member 31 and 
operating member 32 to each other to transmit an oper- 
ating force from the operating member 32 to the guide 
member 31 . 

[0030] Also, as shown in FIGS. 6, 8 and 9, the shutter 
open/close mechanism 26 includes a first pivot 34 to 
support the guide member 31 pivotably, a second pivot 
35 to support the operating member 32 pivotably, a 
guide recess 36 to support the guide member 31 mov- 
ably, and support surfaces 37 to support the operating 
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member 32 movably in the directions of arrows b 1 and 
b 2 . 

[0031] As shown in FIG. 9, the shutter open/close 
mechanism 26 includes a shutter locking mechanism 38 
to inhibit the shutter plate 25 from moving by locking the 
operating member 32. 

[0032] As shown in FIGS. 8 and 9, the guide member 
31 is formed from a thermoplastic synthetic resin such 
as polypropylene to have the shape of a block. The 
guide member 31 has formed on one side thereof a 
mount surface 40 to which the shutter member 25 is 
fixed at one end thereof with fixing screws 42 driven in 
screw holes 41 formed also in the mount surface 40. 
[0033] As shown in FIGS. 9 and 1 0, the guide member 
31 has one end thereof cut to about a half of its thickness 
to have a curved face 45 corresponding to one end of 
the transmission member 33. Thus the guide member 
31 has an integral connecting end 44 to which the one 
end of the transmission member 33 is connected pivot- 
ably. The connecting end 44 has formed through it a piv- 
ot hole 46 through which the first pivot 34 is inserted, 
whereby the transmission member 33 is connected piv- 
otably to the guide member 31 . 

[0034] The guide member 31 is movably inserted in 
the guide recess 36 so as not to project from the con- 
cavity 28 to above the main side of the cartridge body 
6, as shown in FIG. 11 . 

[0035] As shown in FIGS. 9 and 12, the operating 
member 32 has an operating piece 51 which is to be 
moved in the directions of arrows b 1 and b 2 , and a cou- 
pling 52 formed integrally with the operating piece 51 
and pivotably connected to one end of the transmission 
member 33. The operating member 32 has formed in a 
position adjacentto the operating piece 51 engagement 
recesses 54 in which the upper and lower shells 1 1 and 
12 are engaged movably in the directions of arrows b 1 
and b 2 as shown in FIGS. 12 and 13. 
[0036] The operating piece 51 is formed as a gener- 
ally rectangular flat piece. It is exposed outside the lat- 
eral side of the cartridge body 6 and has such a thick- 
ness that it will not protrude from the lateral side of the 
cartridge body 6. Also the operating piece 51 has formed 
on the outer surf ace thereof non-slip recesses 55 to pre- 
vent the user's finger applied on the operating piece 51 
from slipping when the user operates the operating 
piece 51 . The operating piece 51 has provided thereon 
a marking 56 such as an arrow to indicate the moving 
direction of the shutter plate 25 going to be opened. As 
shown in FIGS. 12 and 13, the coupling 52 has formed 
through it a pivot hole 57 through which the second pivot 
35 is pivotably inserted. 

[0037] Also, as shown in FIG. 12, the operating mem- 
ber 32 has a shutter locking mechanism 38 to inhibit the 
shutter plate 25 from moving. The shutter locking mech- 
anism 38 includes a locking portion 61 to lock the oper- 
ating member 32 against movement, engagement pro- 
jection 62 with which the locking portion 61 engages, 
and an unlocking portion 63 to free the operating mem- 



ber 32 from being locked by the locking portion 61 , as 
shown in FIG. 12. 

[0038] As shown in FIGS. 1 2, 1 3, 1 4 and 1 5, the lock- 
ing portion 61 is formed integrally with the coupling 52 
5 of the operating member 32 to be elastically movable, 
and has an engagement pawl 65 engaging with the en- 
gagement projection 62 of the cartridge body 6. The en- 
gagement pawl 65 is protruded to the lateral side of the 
cartridge body 6. 
w [0039] As shown in FIGS. 16,17 and 1 8, the engage- 
ment projection 62 is provided at the support surface 37 
on the inner circumferential wall of the lateral side of the 
cartridge body 6. The engagement projection 62 is 
formed linear generally perpendicularly to the moving 
15 direction of the operating member 32. 

[0040] As shown in FIGS. 12, 13, 14 and 15, the un- 
locking portion 63 has an unlocking pawl 66 formed in- 
tegrally with the coupling 52 of the operating member 
32 to be elastically displaceable and in a position adja- 
20 cent to the engagement pawl 65 of the locking portion 
61 . The unlocking pawl 66 is outside the cartridge body 
6. As shown in FIGS. 12 and 13, the unlocking pawl 66 
has formed on one lateral side thereof directed towards 
the front end 20 of the cartridge body 6 an operating 
25 surface 67 having a generally circular section and which 
is to be pushed in the direction of arrow b 2 . 
[0041] Therefore, the locking portion 61 and unlock- 
ing portion 63 of the shutter locking mechanism 38 are 
movable along with the operating member 32 in the di- 
30 recti ons of arrows b 1 and b 2 . 

[0042] Further, as shown in FIG. 13, the operating 
member 32 has formed in a position between the cou- 
pling 52 and operating piece 51 a generally circular cut 
69 to allow the locking portion 61 and unlocking portion 
35 63 to easily be moved elastically in the direction of ar- 
rows d 1 and d 2 . Therefore, when the operating member 
32 is pushed atthe operating surface 67 of the unlocking 
portion 63 in the direction of arrow b 2 , the locking portion 
61 and unlocking portion 63 are easily moved elastically 
40 in the direction of arrow d 2 . 

[0043] As shown in FIGS. 9 and 1 9, the transmission 
member 33 has formed integrally at one end thereof the 
first pivot 34 connected to the guide member 31 and in- 
tegrally at the other end a pair of support projections 71 
45 to support the coupling of the operating member to be 
pivotable. Each of the support projections 71 has formed 
through it a pivot hole 72 and the second pivot 35 is in- 
serted through the pivot holes 72. As shown in FIG. 19, 
in the transmission member 33, the second pivot 35 in- 
50 serted through the pivot holes 72 in the support projec- 
tions 71 is further inserted through the pivot hole 57 in 
the coupling 52 of the operating member 32 which is 
thus supported pivotably. Note that the second pivot 35 
is made of a stainless steel for example. 
55 [0044] As shown in FIGS. 8 and 9, the transmission 
member 33 has a portion thereof near the coupling 44 
of the guide member 31 formed generally circular con- 
vexly towards the upright walls 13 and 14 of the cartridge 
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body 6 in relation to a straight line l 0 connecting the cent- 
er of pivoting of the first pivot 34 and that of the second 
pivot 35. Also as shown in FIGS. 8 and 9, because of 
the generally circular portion of the transmission mem- 
ber 33 near the coupling 44 of the guide member 31 , an 
operating force applied to the transmission member 33 
longitudinally of the latter when the shutter plate 25 is 
moved in the direction of arrow a 1 and thus the operating 
member 32 is moved in the direction of arrow b 1 acts as 
a component f 1 divided in a direction parallel to the mov- 
ing direction of the guide member 31 . Thus, the guide 
member 31 can be moved. Note that the transmission 
member 33 may have a longitudinal intermediate por- 
tion thereof formed swelling outwardly of the cartridge 
body 6. 

[0045] Also, since the transmission member 33 has 
formed therein a cut 57 to prevent interference with a 
guide wall 59 (which will further be described later) of 
the guide recess 36 when the transmission member 33 
is pivoted about the first or second pivot 34 or 35, as 
shown in FIG. 9, it can operate positively. 
[0046] As shown in FIGS. 6 and 23, the guide recess 
36 is formed linear in the lower shell 1 2 obliquely relative 
to the width of the cartridge body 6, perpendicular to the 
direction of insertion into the recorder/player. It is formed 
in a position adjacent to the front end 20 of the lower 
shell 12 as shown. That is, as shown in FIG. 23, the 
guide recess 36 is formed oblique with a predetermined 
angle 8 1 , smaller than 90°, relative to a center line I., of 
the width of the cartridge body 6. As shown in FIG. 11 , 
there is formed integrally with and projecting from the 
circumference of the guide recess 36 the guide wall 59 
which is in sliding contact with the guide member 31 . 
The guide member 31 is movably inserted at one lateral 
side thereof in the guide recess 36 and projects some- 
what in the shutter moving concavity 28 of the lower 
shell 12. Also, the guide recess 36 has a length which 
is a sum of the length of the guide member 31 and the 
moving distance of the shutter plate 25, a little larger 
than the width of the access opening 21 and drive open- 
ing 22. 

[0047] As shown in FIGS. 6, 12 and 16, the support 
surfaces 37 formed on the lateral sides of the upper and 
lower shells 1 1 and 1 2, parallel to the direction of inser- 
tion into the recorder/player, define between them a 
guide concavity 75 in which the operating piece 51 of 
the operating member 32 is disposed movably in the di- 
rections of arrows b 1 and b 2 . The guide concavity 75 is 
formed to have a depth a little larger than the thickness 
of the operating piece 51 of the operating member 32 
as shown in FIGS. 1 2 and 1 6 so that the operating piece 
51 will not project from the lateral side of the cartridge 
body 6. Also, the guide concavity 75 is open at one end 
thereof at the front end 20 of the cartridge body 6 such 
that a shutter operating member 81 of the recorder/play- 
er, which will further be described later, can be intro- 
duced into the guide concavity 75 in the direction of ar- 
row b 2 from the open end of the guide concavity 75 at 



the front end 20 of the cartridge body 6. 
[0048] Further, as shown in FIGS. 16, 17, 18 and 19, 
the guide concavity 75 has formed therein between the 
upper and lower shells 1 1 and 1 2 an engagement slit 77 
5 open to near the engagement projection 62 and whose 
surfaces are movably engaged in the engagement re- 
cesses 54, respectively, of the operating member 32. 
The engagement slit 77 has a width s somewhat larger 
than the space between the bottoms of the engagement 
recesses 54 of the operating member 32 as shown in 
FIG. 19. 

[0049] Further, in the operating member 32, the en- 
gagement pawl 65 of the locking portion 61 and unlock- 
ing pawl 66 of the unlocking portion 63 are formed to 
have a predetermined width w a little smaller than the 
width s of the engagement slit 77 as shown in FIGS. 1 6 
and 18, so that they will not touch the surfaces of the 
engagement slit 77. Therefore, the operating member 
32 can be moved positively in the directions of arrows 
b-, and b 2 without being interfered with by the engage- 
ment pawl 65 and unlocking pawl 66 projected inside 
the engagement slit 77. 

[0050] In the aforementioned shutter locking mecha- 
nism 38, the engagement pawl 65 of the locking portion 
61 is formed to project x 1 and engages with the engage- 
ment projection 62 and the unlocking pawl 66 of the un- 
locking portion 63 is formed to project x 2 from inside the 
guide slit 77 as shown in FIG. 21 . The projection x 2 of 
the unlocking pawl 66 is larger than the projection x 1 of 
the engagement pawl 65. Thus, in the shutter locking 
mechanism 38, when the unlocking pawl 66 is pushed 
in by the shutter operating member 81 of the recorder/ 
player, the engagement pawl 65 is disengaged from the 
engagement projection 62 as shown in FIGS. 21 and 
22. That is, the unlocking pawl 66 can be moved over a 
sufficiently long distance to unlock the shutter. There- 
fore, in theshutter locking mechanism 38, as the unlock- 
ing pawl 66 is moved, the engagement pawl 65 is dis- 
engaged from the engagement projection 62 positively. 
[0051] In the shutter open/close mechanism 26 con- 
structed as in the above, the opening and closing of the 
shutter plate 25 and operation of the shutter locking 
mechanism 38 will be described below with the accom- 
panying drawings; 

[0052] First, in the shutter open/close mechanism 26, 
when the shutter plate 25 has been moved to the closing 
position where it closes the access opening 21 and drive 
opening 22, the engagement pawl 65 of the shutter lock- 
ing mechanism 38 is engaging with the engagement 
projection 62 to lock the shutter plate 25 against move- 
ment as shown in FIGS. 17 and 18. 
[0053] In the shutter open/close mechanism 26, when 
the shutter plate 25 is moved in the direction of arrow 
a 2 to open the access opening 21 and drive opening 22, 
the operating member 32 and shutter locking mecha- 
nism 38 are operated by the shutter operating member 
81 of the recorder/player as shown in FIGS. 20 and 21 . 
As shown in FIGS. 20 and 21, the shutter operating 
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member 81 has formed at the end thereof an engage- 
ment surface 82, roughed for example, engaging with 
the non-slip recesses 55 on the operating piece 51 of 
the operating member 32. Also, the shutter operating 
member 81 has formed thereon, by cutting, an abutment 
surface 83 having a generally circular section and abut- 
ting the operating surface 67 of the unlocking pawl 66 
of the shutter locking mechanism 38. Note that the shut- 
ter operating member 81 may be formed from a rubber 
or leaf spring capable of engaging with the operating 
piece 51 and the engagement surface 82 may be coated 
with rubber in this case. 

[0054] In the shutter locking mechanism 38, the abut- 
ment surface 83 of the shutter operating member 81 , 
having entered along the guide concavity 75 of the sup- 
port surface 37 in the direction of arrow b 2 , will abut the 
operating surface 67 of the unlocking pawl 66 which in 
turn will be pushed into the engagement slit 77 of the 
unlocking pawl 66, as shown in FIGS. 21 and 22. 
[0055] Intheshutter locking mechanism 38, as the un- 
locking pawl 66 is pushed by the shutter operating mem- 
ber 81 , the engagement pawl 65 of the locking portion 
61 is elastically moved in the direction of arrow d 2 so 
that the engagement pawl 65 is disengaged from the 
engagement projection 62 as shown in FIGS. 21 and 
22. In the shutter locking mechanism 38, this disengage- 
ment of the engagement pawl 65 of the lockingportion 
61 from the engagement projection 62 will allow the op- 
erating member 32 to be movable in the direction of ar- 
row b 2 . 

[0056] As shown in FIG. 22. the engagement surface 
82 of the shutter operating member 81 , having further 
entered in the direction of arrow b 2 , will engage with the 
non-slip recesses 55 on the operating piece 51 . As the 
shutter operating member 81 is moved, the operating 
member 32 will be moved in the direction of arrow b 2 . 
[0057] As the operating member 32 is moved in the 
direction of arrow b 2 , it will cause the end of the trans- 
mission member 33 to pivot about the second pivot 35 
in the direction of arrow c 2 , as shown in FIG. 23. Since 
the transmission member 33 is thus pivoted about the 
second pivot 35, it is pivoted about the first pivot 34 to 
move the guide member 31 in the direction of arrow a 2 . 
The guide member 31 is moved along the guide recess 
36 until it abuts one end of the guide recess 36. Then 
the guide member 31 is stopped from being moved, and 
the shutter plate 25 is moved to a position where the 
access opening 21 and drive opening 22 are opened. 
[0058] Also in the shutter open/close mechanism 26, 
as the shutter plate 25 is moved in the direction of arrow 
a-, to close the access window 21 and drive opening 22, 
the operating member 32 is moved in the direction of 
arrow b.,, as shown in FIG. 23. 

[0059] Since the operating member 32 is thus moved 
in the direction of arrow b-| along with the movement of 
the shutter operating member 81 , it will cause the end 
of the transmission member 33 to pivot about the sec- 
ond pivot 35 in the direction of arrow c 1 . Also, since the 



transmission member 33 is thus pivoted about the sec- 
ond pivot 35, it is pivoted about the first pivot 34 to move 
the guide member 31 in the direction of arrow a-| . As the 
guide member 31 is moved along the guide recess 36 
5 until it abuts one end of the guide recess 36 and thus 
stopped from being moved. Thus, the shutter plate 25 
is moved to a position where it closes the access window 
21 and drive opening 22. 

[0060] The transmission member 33 is pivoted about 
the second pivot 35 in the direction of arrow c 1 to trans- 
mit the operating force from the operating member 32 
in the moving direction of the guide member 31 . That is, 
the transmission member 33 can transmit the operating 
force in the moving direction of the guide member 31 
since its end portion near the connecting end 44 of the 
guide member 31 is formed circular convexly outwardly 
of the cartridge body 6 (towards the upright walls 13 and 
14) in relation to the straight line l 0 . 
[0061] Also, in the shutter locking mechanism 38, as 
the shutter operating member 81 is moved in the direc- 
tion of arrow b 1 , the unlocking pawl 66 of the unlocking 
portion 63 is elastically moved in the direction of arrow 
d 1 and the engagement pawl 65 of the locking portion 
61 is disengaged from the engagement projection 62 as 
shown in FIGS. 21 and 22. Therefore, in the shutter lock- 
ing mechanism 38, the shutter plate 25 is moved to the 
closing position where it closes the access opening 21 
and drive opening 22, it is locked against movement and 
held in the closing position as shown in FIG. 21 . 
[0062] In the disc cartridge 1 constructed as in the 
above, the shutter plate 25 is operated by the shutter 
open/close mechanism 26 to open and close the access 
opening 21 and drive opening 22 as will be described 
below with reference to the accompanying drawings: 
[0063] First, the disc cartridge 1 is set into the car- 
tridge loader in the recorder/player with the access 
opening 21 and drive opening 22 being closed by the 
shutter plate 25 as shown in FIG. 3. 
[0064] When the disc cartridge 1 is set in the cartridge 
loader, the shutter operator (not shown) of the recorder/ 
player will move the operating member 32 of the shutter 
open/close mechanism 26 in the direction of arrow b 2 . 
As shown in FIGS. 3, 4 and 23, as the operating member 
32 in the shutter open/close mechanism 26 is thus 
moved in the direction of arrow b 2 , the transmission 
member 33 is moved longitudinally to move the guide 
member 31 along the guide recess 36 in the direction of 
arrow a 2 . Since the guide member 31 is thus moved in 
the direction of arrow a 2 , the shutter plate 25 is moved 
in the direction of arrow a 2 to open the access opening 
21 and drive opening 22. 

[0065] Then, the disc table of the disc rotation drive 
mechanism of the recorder/player enters the disc car- 
tridge 1 from the drive opening 22 to drive the optical 
disc 5 (this is not illustrated), while the optical pickup of 
the recorder/player enters the disc cartridge 1 from the 
access opening 21 to write and read information to and 
from the optical disc 5. 
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[0066] As having been described in the foregoing , the 
guide recess 36 formed in the main side of the cartridge 
body 6 to be oblique relative to the width of the cartridge 
body 6 in the disc cartridge 1 allows to freely shape the 
front end 20 of the cartridge body 6, at which the disc 
cartridge 1 is first inserted into the recorder/player. 
Thus, since it is possible to easily know the correction 
direction of inserting the cartridge 6 into the recorder/ 
player, the disc cartridge 1 cannot be inserted in any 
wrong direction into the recorder/player. 
[0067] Also, in the shutter open/close mechanism 26 
of the disc cartridge 1 , since the transmission member 
33 is provided as pivotably connected to the guide mem- 
ber 31 and operating member 32 by means of the first 
and second pivots 34 and 35, the shutter plate 25 can 
be moved positively to open and close the access open- 
ing 21 and drive opening 22. 

[0068] In this disc cartridge 1 , since the shutter lock- 
ing mechanism 38 securely locks, against movement, 
the shutter plate 25 having been moved to the closing 
position where it closes the access opening 21 and drive 
opening 22, the shutter plate 25 can be prevented from 
being inadvertently opened, dust can be prevented from 
entering into the cartridge body 6, and also the optical 
disc 5 encased in the cartridge body 6 can be prevented 
from being broken. 

[0069] Further in this shutter locking mechanism 38, 
since the engagement pawl 65 of the locking portion 61 
can be disengaged from the engagement projection 62 
by the shutter operating member 81 of the recorder/ 
player, so the shutter operating mechanism of the re- 
corder/player can be designed more simplified. That is, 
the shutter operating mechanism of the recorder/player 
can be designed more easily for example by providing 
the shutter operating member at a predetermined posi- 
tion inside the cartridge holder in which the disc car- 
tridge 1 according to the present invention is to be held. 
[0070] Further, in the disc cartridge 1 according to the 
present invention, since the shutter open/close mecha- 
nism 26 is located outside the upright walls 17 and 18 
of the disc compartment 16 and in the space isolated 
from the disc compartment 16, abrasion powder pro- 
duced as the guide member 31 , operating member 32 
and transmission member 33 are slid repeatedly is pre- 
vented to come into the disc compartment 16, whereby 
information can be written and read to and from the op- 
tical disc 5 with a highly improved reliability. 
[0071] Note that the front end 20 of the aforemen- 
tioned disc cartridge 1 is formed circular convexly in re- 
lation to the recorder/player but may of course be 
formed in any other shape as shown in FIG. 24 for ex- 
ample. This variant of the disc cartridge according to the 
present invention, having the front end thereof formed 
otherwise than in the above, will briefly be described be- 
low with reference to FIG. 24. The same elements and 
portions in this variant shown in FIG. 24 as those in the 
disc cartridge having been described in the foregoing 
will be indicated with the same references for the con- 



venience of illustration and will not be described any fur- 
ther. 

[0072] As shown in FIG. 24, the other disc cartridge 
2 is only different from the aforementioned embodiment 

5 in that the cartridge body 91 has the front end 93 thereof 
formed generally symmetrically triangular with respect 
to the center line l-j of the width of the cartridge body 91 . 
Therefore, owing to this front end shape, the user can 
easily know visually and by touching the correct direc- 

10 tion of inserting the disc cartridge 2 into the reorder/play- 
er. 

[0073] In the aforementioned disc cartridges 1 and 2, 
the front ends 20 and 93 are formed symmetrically cir- 
cular and/or polyhedral with respect to the center line l 1 
15 of the width of the cartridge bodies 6 and 91 butthe front 
end may be formed asymmetrical with respect to the 
center line 1.,. 

[0074] Also, in the above disc cartridges 1 and 2, the 
cartridge bodies 6 and 91 have the compartment 23 de- 
20 fined by the annular projection 24, in which the chucking 
plate 1 0 is provided to hold the optical disc 5. However 
it should be noted that as shown in FIG. 25, there may 
be fixed over a center hole 96 of the optical disc 95 a 
chucking plate 97 around which an annular projection 
25 98 is formed. 

[0075] In the disc cartridges 1 and 2, the shutter plate 
25 is provided exposed outside. However, a shutter cov- 
er may be provided to cover the moving range of the 
shutter plate 25. This variant of the disc cartridge ac- 
30 cording to the present invention will be described below 
with reference to the accompanying drawings. Note that 
the same elements in this second variant in FIGS. 26 
and 27 as those in the disc cartridges 1 and 2 will be 
indicated with the same references as in the aforemen- 
35 tioned disc cartridges 1 and 2 and will not be described 
any further. 

[0076] As shown in FIGS. 26 and 27, the variant of 
the disc cartridge is generally indicated with a reference 
3, and includes a cartridge body 1 01 formed from a set 
40 of upper and lower shells 1 05 and 1 06. In the cartridge 
body 1 01 , the upper shell 1 05 has formed thereon acon- 
cavity 108 in which the shutter plate 25 is movable, as 
shown in FIGS. 26 and 27. Further, the disc cartridge 3 
includes a shutter cover 109 to cover the concavity 108 
45 as shown in FIGS. 26 and 27. 

[0077] The concavity 108 in which the shutter plate 
25 is movable is slightly larger in area than the moving 
range of the shutter plate 25 moving over the access 
opening 21 and drive opening 22 and deeper than the 
50 thickness of the shutter plate 25 so that the shutter plate 
25 will not protrude to above the main side of the car- 
tridge body 101 . 

[0078] The shutter cover 109 is formed from a resin 
such as polycarbonate or a metal such as stainless 
55 steel, aluminum or the like to be generally rectangular 
and flat. The shutter cover 109 is 0.2 to 0.5 mm thick. 
As shown in FIGS. 26 and 27, the shutter cover 1 09 has 
an opening 111 formed in the main side thereof and in 
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a position corresponding to the access opening 21 and 
drive opening 22. The opening 111 is somehow larger 
in area than the access and drive openings 21 and 22 
and slightly smaller in area than the shutter plate 25. 
[0079] The shutter cover 109 is attached in the con- 
cavity 1 08 with an adhesive tape 93 having an adhesive 
layer on either side thereof or an adhesive applied on 
the inner side thereof facing the bottom of the concavity 

108 along the peripheral edge thereof. The adhesive 
tape 93 has a predetermined thickness which will assure 
a predetermined gap in which the shutter plate 25 can 
be moved inside the concavity 108. The shutter cover 

1 09 thus attached in the concavity 1 08 covers the mov- 
ing range of the shutter plate 25 and guide recess 36 of 
the shutter open/close mechanism 26. 

[0080] In the above disc cartridge 3, since the shutter 
cover 1 09 is provided as in the above to cover the mov- 
ing range of the shutter 25, it is possible to prevent dust 
from coming into the cartridge body 1 01 from the clear- 
ance between the shutter plate 25 and cartridge body 
101 when the shutter plate 25 is covering the access 
opening 21 and drive opening 22. Also in the disc car- 
tridge 3, since the guide recess 36 is covered by the 
shutter cover 109, it is possible to prevent dust from 
coming into the cartridge body 101 from the guide re- 
cess 36. Therefore, in the disc cartridge 3, information 
can be written or read to or from the magneto-optical 
disc 5 with an improved reliability. 
[0081] The aforementioned disc cartridges 1 , 2 and 3 
are designed such that the optical pickup approaches 
the optical disc through the access opening 21 . Howev- 
er, it is should be noted that there may be provided in a 
position opposite to the access opening 21 another ac- 
cess opening through which a magnetic field application 
head or the like comes in and another shutter plate to 
open and close the access opening. 



Claims 

1 . A disc cartridge comprising: 

a disc-shaped recording medium; 
a cartridge body having formed therein a disc 
compartment to house the disc-shaped record- 
ing medium; 

an access opening formed in the cartridge body 
and through which a part of the recording area 
of the disc-shaped recording medium, extend- 
ing between lead-in and lead-out areas, is ex- 
posed outside for data read and write; 
a shutter member provided movably to open 
and close the access opening; the shutter 
open/close mechanism including: 
a guide recess formed in a main side the of the 
cartridge body to be oblique in relation to a 
width of the cartridge body to support the shut- 
ter member movably; 



a guide member supporting the shutter mem- 
ber and movably engaged in the guide recess, 
an operating member to move the guide mem- 
ber; 

5 a transmission member linking the guide mem- 

ber and the operating member to each otherto 
transmit an operating force from the operating 
member to the guide member; and 
support surfaces formed on the cartridge body 

10 to support the operating member movably; and 

a shutter locking mechanism disposed on the 
lateral side of the cartridge body to inhibit the 
shutter member from moving. 

15 2. The disc cartridge as set forth in Claim 1 , wherein 
the transmission member is pivotably connected to 
the guide member and/or operating member. 

3. The disc cartridge as set forth in Claim 1 , wherein 
20 the cartridge body has a front end , at which the car- 
tridge is to be first inserted into the recorder and/or 
player, formed circular and/or polyhedral. 

4. The disc cartridge as set forth in Claim 1 , wherein 
25 the operating member is disposed on a lateral side 

of the cartridge body, generally perpendicularto the 
moving direction of the shutter member. 

5. The disc cartridge as set forth in Claim 1 , wherein 
30 the transmission member and the guide member 

are moved in directions generally perpendicularto 
each other, respectively. 

6. The disc cartridge as set forth in Claim 1 , wherein 
35 the shutter locking mechanism includes a locking 

member formed integrally with the operating mem- 
ber of the shutter open/close mechanism to lock the 
shutter member against movement. 

40 7. The disc cartridge as set forth in Claim 6, wherein 
the locking member engages with an inner wall of 
the lateral side of the cartridge body. 

8. The disc cartridge as set forth in Claim 6, wherein 
45 the shutter locking mechanism includes an unlock- 
ing memberformed integrally with the locking mem- 
ber to be elastically movable and which elastically 
moves the locking member to cancel a locking by 
the locking member. 

50 

9. The disc cartridge as set forth in Claim 6, wherein 
the support surfaces of the shutter open/close 
mechanism have support recesses formed in the 
lateral sides of the cartridge body to support the op- 

55 erating member movably and the locking member 
and/or unlocking member are formed smaller than 
the width of the support recesses and provided 
movably in the support recesses. 
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The disc cartridge as set forth in Claim 9, wherein 
the unlocking member is provided outside of the 
cartridge body. 
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